Zinc finger proteins as potential targets for toxic metal ions: differential effects on structure and function.
Zinc finger structures are frequently found in transcription factors and DNA repair proteins, mediating DNA-protein and protein-protein binding. As low concentrations of transition metal compounds, including those of cadmium, nickel, and cobalt, have been shown to interfere with DNA transcription and repair, several studies have been conducted to elucidate potential interactions of toxic metal ions with zinc-binding protein domains. Various effects have been identified, including the displacement of zinc, e.g., by cadmium or cobalt, the formation of mixed complexes, incomplete coordination of toxic metal ions, as well as the oxidation of cysteine residues within the metal-binding domain. Besides the number of cysteine and/or histidine ligands, unique structural features of the respective protein under investigation determine whether or not zinc finger structures are disrupted by one or more transition metals. As improper folding of zinc finger domains is mostly associated with the loss of correct protein function, disruption of zinc finger structures may result in interference with manifold cellular processes involved in gene expression, growth regulation, and maintenance of the genomic integrity.